Aldosterone signaling associates with p300/GATA4 transcriptional pathway during the hypertrophic response of cardiomyocytes.
Aldosterone exerts its effect by binding to specific mineralocorticoid receptors (MRs). Spironolactone blocks the aldosterone system, which ameliorates heart failure in humans, but the precise molecular mechanisms of MR blockade are unclear. Neonatal rat cardiomyocytes were stimulated with phenylephrine (PE), aldosterone, and/or spironolactone. The association of the MR with p300, a transcriptional coactivator of GATA4 required for hypertrophic responses, was examined. MR and p300 synergistically activated GATA4-dependent atrial natriuretic factor (ANF) promoter activities. The stimulation of cardiomyocytes with PE induced translocation of the MRs into the nuclei and markedly increased the association of MRs with p300. Compatible with the synergistic activation by the MR and p300, aldosterone further augmented the PE-induced increase in cell size and induction of ANF gene transcription. Blockade of MR activation by spironolactone inhibited the PE-induced nuclear translocation of MRs and hypertrophic responses. For the first time it has been demonstrated that the aldosterone/MR system associates with the p300/GATA4 transcriptional pathway during the hypertrophic response of cardiomyocytes, and may provide a mechanism of the beneficial effects of aldosterone-blocking agents in heart failure therapy in humans. (Circ J 2010; 74: 156 - 162).